Effect of non-volatile scavengers of hydroxyl radicals on thymine radical formation induced by gamma-rays and ultrasound.
In order to investigate the mechanism of sonolysis of nucleic acid constituents, the yield of thymine radicals generated by 50 kHz ultrasound in Ar-saturated aqueous solution was compared with that formed by gamma-radiolysis in N2O-saturated solutions in the presence of various non-volatile scavengers, which cannot act in the gas phase of the cavitation bubbles. For comparison of thymine radical yields by sonolysis and gamma radiolysis, the method of spin trapping with 3,5-dibromo-4-nitrosobenzenesulphonate (a water-soluble, non-volatile, aromatic nitroso spin trap) combined with ESR was used. The efficiency of OH radical scavenging is expressed by the reciprocal value of C1/2, the scavenger concentration at which the thymine radical yield is decreased by 50 per cent. In gamma radiolysis the scavenging efficiencies of the solutes depend on their rate constants with OH radicals. For sonolysis the C1/2 values were similar to those obtained for gamma radiolysis except for the hydrophobic 5,5-dimethyl-1-pyrroline-N-oxide. These results suggest that thymine radicals induced by ultrasound are produced in the bulk of the solution as well as in the interfacial region.